L1 modulates PKD1 phosphorylation in cerebellar granule neurons.
The neural cell adhesion molecule L1 (L1CAM) is crucial for the development of the nervous system, with an essential role in regulating multiple cellular activities. Protein kinase D1 (PKD1) serves as a key kinase given its diverse array of functions within the cell. Here, we investigated various aspects of the functional relationship between L1 and phosphorylated PKD1 (pPKD1) in cerebellar granule neurons. To study the relationship between L1 and PKD1 phosphorylation, human cerebellar tissue microarrays were subject to immunofluorescence staining. We observed a positive correlation between L1 protein levels and PKD1 phosphorylation. In addition, L1 also co-localized with pPKD1. To analyze the regulatory role of L1 on PKD1 phosphorylation, primary mouse cerebellar granule neurons were treated with various concentrations of rL1 for 48 h. Using Western blot, we revealed that L1 significantly increased PKD1 phosphorylation compared with vehicle control, with the maximal effect observed at 5 nM. ERK1/2 phosphorylation was significantly increased by 2.5 nM and 10nM L1, with no apparent change in SRC phosphorylation. However, SRC expression was markedly reduced by 10nM rL1. AKT1 expression and phosphorylation levels were significantly increased by rL1, with the maximal effect observed at 2.5 and 5 nM, respectively. Our combined data revealed a positive relationship between L1 and pPKD1 in both cultured cerebellar neurons and human cerebellar tissue, suggesting that L1 functions in the modulation of PKD1 phosphorylation.